Abstract Trophic niche divergence is considered to be a major process by which species coexistence is facilitated. When studying niche segregation in lake ecosystems, we tend to view the niche on a onedimensional pelagic-littoral axis. In reality, however, the niche use may be more complex and individual fidelity to a niche may be variable both between and within populations. In order to study this complexity, relative simple systems with few species are needed. In this paper, we study how competitor presence affects the resource use of brown trout (Salmo trutta) in 11 species-poor Faroese lakes by comparing relative abundance, stable isotope ratios and diet in multiple habitats. In the presence of three-spined sticklebacks (Gasterosteus aculeatus), a higher proportion of the trout population was found in the Environ Biol Fish (2012) 93:305-318 
Introduction
A central, but much debated (e.g. Hubbell 2001; Chase and Leibold 2003) concept in ecological theory is the 'ecological niche'. Hutchinson (1957; 1959) originally defined the ecological niche as a hypervolume in an n-dimensional space with environmental variables as axes. However, empirical measurements of all potential dimensions will probably never be accomplished for any species occurring in a natural ecosystem (Chase and Leibold 2003) . Ecologists are therefore challenged as they have to reduce the number of potential axes of resource specialization to a single or a few measurable axes. In lake ecosystems, the niche is often measured on a twodimensional scale with limnetic/pelagic and benthic/ littoral organisms as end points (e.g. Schluter and McPhail 1992; Svanbäck and Persson 2009) , which conveniently can be determined by two end-member stable isotope analyses (Post 2002) . However, when treating the niche as a one-dimensional variable, we may trade-off the ability to measure the complexity of reality for convenience. Also we might end up measuring habitat use rather than niche. These concepts of habitat and niche are highly entangled, which is likely due to the confusion of whether niche refers to aspects of environment or species (Chase and Leibold 2003) . There are in that regard a large biological difference between how a species exploits a habitat and in which habitat a species forage.
However, it is not only important to recognize that each species has a certain niche, but also to acknowledge that each individual in a population may vary in its niche use, both compared to other individuals, but also temporally. The importance of individual phenotypic variation is generally recognized as the raw material on which evolution acts. Individual flexibility may enable adaptation to current conditions in the changing environment, and the sum of individual adaptations will shape the response of populations to variations in the environment, for instance changed competition or predation pressure. Competition may particularly affect niche use. In sympatry, ecologically similar species are expected to diverge in habitat use and/or diet, whereas in allopatry, species are expected to converge in their use of the same primary resources (MacArthur and Levins 1967; Schoener 1982; Tilman 1987) .
In fishes, partitioning of resources by ecologically similar species has been well documented, in particular among Arctic charr (Salvelinus alpinus (L.)) and brown trout (Salmo trutta L.) in temperate lakes (Langeland et al. 1991; Jansen et al. 2002 , Klemetsen et al. 2003 Jonsson et al. 2008) . In sympatry, charr and trout populations usually utilize distinct habitat and prey resources. Generally, charr feed on zooplankton in offshore habitats, while trout utilize the littoral zone and feed on benthic invertebrates and surface arthropods (Langeland et al. 1991; Klemetsen et al. 2003; Jonsson et al. 2008) . In allopatry, charr, but not trout, usually alter their use of resources and exploit the littoral zone to a greater extent. Therefore, trout are usually regarded the competitively superior, and shifts in charr habitat use are ascribed to trout forcing charr to use alternative resources (e.g. Klemetsen et al. 2003) . While this pattern is well described in the literature, less is known about resource use by brown trout living in sympatry with fish species other than Arctic charr. An emerging question is whether more specialized littoral species may drive trout into a more pelagic resource use.
Undertaking field studies on competition and behavioral adaptations is difficult because the observed behavior is the sum of complex interactions, where each consumer displays dietary overlap with several other species (Tilman 1987; Hansson 1995) . Therefore, species-poor ecosystems serve as valuable sites for the study of behavioral interactions and niche segregation. On the Faroe Islands, situated in the MidAtlantic, a total of seven freshwater fish species occur, but a maximum of four coexist in a single lake (Jeppesen et al. 2002a; unpubl. data) . Most Faroese lakes host brown trout only, but in some lakes other fish species co-occur, usually only three-spined stickleback (Gasterosteus aculeatus L.).
A previous study of four Faroese lakes revealed that in the one lake with Arctic charr, Lake Leynavatn, brown trout relied more on benthic food than in the lakes without charr (Malmquist et al. 2002) . Moreover, the density, somatic growth and condition factor of trout were lowest in Leynavatn (Malmquist et al. 2002) . Stable isotope investigations supported the suggestion that interspecific competition between trout and charr was important in Leynavatn, with trout diet appearing to be of a more littoral origin (Jeppesen et al. 2002b ). This study also indicated that the presence of threespined sticklebacks in other lakes may drive trout into a more pelagic feeding mode (Jeppesen et al. 2002b ). However, in order to verify this theory, more comprehensive studies with more lakes are needed.
In this study we investigated the differences in habitat use and diet of brown trout in eleven species-poor Faroese lakes with notably different fish communities. Our aim was to determine if the habitat use and diet of trout were affected by fish community structure and other environmental variables such as lake depth, area, and nutrient status. We also examined the role of body size of trout in relation to diet and habitat as another metric of competitive interactions. We expected that the fundamental niche as described by diet and habitat of brown trout in lakes with only trout would differ from the realized niche described by diet and habitat use in lakes with presence of potential fish competitors, i.e. Arctic charr and three-spined sticklebacks.
Materials and methods

Study area
All sampling was carried out during July-August 2000 in 11 lakes located on the five largest Faroese islands (Fig. 1) . The lakes included a wide range of areas (0.6-356 ha) and depths (max depth: 0.7-52 m) (Table 1) . Total phosphorous concentrations varied, with the highest nutrient levels occurring in Lake Vatnsnes which is used for rearing Atlantic salmon (Salmo salar L.) in cages. Brown trout is the most widespread freshwater fish species on the Faroe Islands and occurred in all the study lakes. Threespined stickleback (hereafter sticklebacks) were found in five and European eel (Anguilla anguilla L.) in four of the study lakes. Arctic charr, European flounder (Platichthys flesus (L.)) and Atlantic salmon occurred only in one study lake (salmon due to fish farming). As shown in Table 1 , the lakes varied substantially in a number of physical, chemical and biological parameters, all of which can be hypothesized to influence trout ecology. Compared to analysis of very similar lake types, this will further enable us to evaluate the relative importance of competitor presence/ absence compared to other environmental factors. For further information on the characteristics of Faroese lakes, see Landkildehus et al. (2002) .
Fish sampling
Fish were caught in multi-mesh sized gill nets (type NORDIC: 14 different mesh sizes ranging from 6.25-75 mm (Appelberg et al. 1995) ), placed overnight. "Littoral nets" were set parallel to the shore at a depth of 1.5 m, offshore nets in the middle of the lake along the major length axis of the lake-either at the bottom, "offshore benthic net" and in lakes with a maximum depths >8 m also in the mid pelagic (in half the depth of the epilimnion), "pelagic nets" (Jeppesen et al. 2001) . The number of nets ranged between 4 and 9 per lake depending on area and depth, except in Mjavavatn, a small lake where only one mid-lake offshore benthic net was used. Catch per unit effort of trout (CPUE: #trout net −1 h −1 ) was used as a measure for relative fish density, both for each habitat within a lake and as an average for all nets per lake. Each fish was measured (fork length) to the nearest mm and weighed to the nearest 0.1 g. Based on individual fish weights, we further calculated trout biomass per unit of effort (BPUE). Brown trout stomachs were removed after capture and stored individually in 96% ethanol. Brown trout, Arctic charr and sticklebacks were frozen individually for stable isotope analysis. Although sticklebacks were often caught in gill nets, we additionally sampled the lakes with fyke nets and shoreline netting to validate presence/absence of sticklebacks. In Sandsvatn, Sørvágsvatn and Toftavatn, sticklebacks sampled with fyke nets were additionally used for stable isotope analyses.
Stomach content analysis
Stomach contents of 165 trout (7.5-39.5 cm) were enumerated and identified to the lowest taxonomic Fig. 1 Geographical location of the eleven Faroese study lakes level possible. For each lake a maximum of eight fish, representing all sizes if possible, was selected randomly from the fish caught in each of the three habitats sampled: the littoral, the pelagic and the midlake offshore benthic nets defined above.
Stomach contents were identified and counted using a dissection microscope. Food items were identified to group (Hirudinea, Hydracarina, Turbellaria and Diptera other than mentioned below), order (Coleoptera, Heteroptera, Trichoptera and Ostracoda, Copepoda), family (Tipulidae), subfamily (Chironominae, Orthocladinae, Tanypodinae), genus (Gammarus, Lymnaea, Pisidium, Daphnia, Alona, Eurycercus, Acroperus, Bosmina, Holopedium and Chydorus) or species level (Gasterosterus aculeatus). Insects were furthermore categorized as larvae, pupae or adults.
Stable isotope analysis
To compare the relative contribution of pelagic and littoral components to the diet, and to determine the trophic level of the diet of trout and stickleback, we performed analyses of the stable carbon and nitrogen isotope content. Approximately 5-8 mg (wet weight) of white dorsal muscle was extracted from each fish. During sorting, all samples were kept at room temperature for as short a time as possible, after which they were frozen again before being lyophilized. Lyophilized samples were homogenized and packed into tin capsules (4×6 mm). The samples were analyzed for δ 13 C and δ 15 N isotopes using a PDZ Europa ANCA-GSL elemental analyzer interfaced to a PDZ Europa 20-20 isotope ratio mass spectrometer at the UC Davis Stable Isotope Facility, USA. Since lipid corrected values showed little deviation from original values (Δδ 13 C; average=0.10; SD=0.31) due to relatively low C:N-ratios (average=3.46; SD= 0.31), indicating a relatively low lipid content (Post et al. 2007 ), we used original δ 13 C-values rather than lipid corrected ones. Average δ
13
C-values for littoral invertebrates (chironomidae, Lymnaea sp., Eurycercus sp., Gammarus sp., Haliplus spp., Helopdella spp., Hydracarina spp., Limnephilidae, Phryganeidae sp., Polycentropus, Tipulidae) and periphyton scraped of stones collected in the littoral zone were used as littoral δ 13 C-baseline. Since large mussels were not found, and collected Pisidium sp. turned out to yield unrealistic baselines, we used zooplankton as the pelagic baseline. The relative contribution of pelagic resources in diet was calculated from the 2-end-member-mixing model (Post 2002): where ά is the proportion of carbon obtained from the base of food web 1 and δ 13 C sc is the stable isotope ratio of the secondary consumer. Our two-end-members were 
Environmental variables
Depth integrated samples of zooplankton were taken at a mid-lake station with a modified Patalas sampler (3.3 L). Zooplankton was identified under a stereo microscope and counted in the lab (for more details, see Amsinck et al. 2006) . Total phosphorous was measured as described by Jensen et al. (2002) and chlorophyll a was determined according to Christoffersen et al. (2002) . These samples were taken simultaneously with the fish samples.
Data treatment and statistical analysis
To test for possible effects of environmental variables (lake area, Z max , Chl a, P tot zooplankton density and presence of charr and stickleback) on the density (CPUE) and biomass (BPUE) of trout, we used multiple analysis of variance (MANCOVA, Wilks Lambda) .
For statistical analysis, food items were divided into the following groups: zooplankton (Daphnia, Bosmina, Holopedium, Chydorus and Copepoda), benthic cladocerans (Eurycercus, Alona and Acroperus), chironomid larvae (larvae of Chironomidae), insect pupae (pupae of Chironomidae, Trichoptera, and other flies), emerged insects (emerged insects of Chironomidae, Trichoptera, Tipulidae, other flies and terrestrial insects), and benthic macroinvertebrates (Hirudinea, Pisidium, Lymnaea, Hydracarina, Gammarus, Trichoptera larvae, Coleoptera larvae and adults, Turbellaria and Heteroptera). This resulted in six different diet groups. For each group we calculated the proportion of the total diet as the number of food items in the given group divided by the total number of food items in the stomach. The effect of stickleback presence on trout diet was tested with a nested MANCOVA (Wilk's lambda; lake nested under the presence/absence of sticklebacks) on arcsine transformed data with the individual fish length as a covariate. Differences in ά-values between lake types were tested with a nested ANOVA. Lakes were in both cases treated as fixed rather than random factors, since stickleback presence was not randomly assigned to the different lakes, but is expected to be fixed for each lake, i.e. a lake with sticklebacks is assumed to host sticklebacks at every revisit (see discussion in Bennington and Thayne 1994 and Domenici et al. 2008 ). This complies with common practice when analyzing effects of predator presence in different lakes (e.g. Reznick and Endler 1982; Reznick 1989; Leips and Travis 1999; Kelly et al. 2000; Jennions and Telford 2002; Langerhans et al. 2004; Domenici et al. 2008) .
To test for the relative importance of environmental variables, including presence/absence of stickleback competitors, on the stomach composition of trout, we used ordination analysis. Canonical Correspondence Analysis (CCA) was performed due to a high gradient length of axis 1 in Detrended Canonical Analysis (3.029 standard units). Seven environmental variables (lake area, maximum depth, total phosphorous, chlorophyll a content, zooplankton density, density of trout (catch per unit effort) and presence-absence data on sticklebacks) were included in the CCA. To explore the relative importance of the 7 environmental variables these were run as sole environmental variables in CCA analyses. The larger the ratio between the eigenvalue of CCA axis 1 (λ1) and CCA axis 2 (λ2) the more variation explained by the single environmental variable. 'Species' data were arcsine-transformed stomach content data, i.e. the proportion of each diet group (based on the average values of stomach content for each lake), whereas environmental variables were log transformed with the exception of presence-absence of sticklebacks. 'Species' occurring only in one lake were excluded from the analysis. For the CCA, the benthic macroinvertebrate group was split into individual taxa (see above).
Sticklebacks may act both as competitors and as prey for trout. Since piscivorous trout are known to prey more heavily on sticklebacks than on trout, fish will likely be a more frequent diet item in the presence of sticklebacks as a consequence of prey availability rather than competition. Thus, when fish occurred in the diet of trout they were excluded from the analysis to avoid a false positive result of competition. Furthermore, we excluded the largest trout caught (> 40 cm; N=5) from the diet and isotopic analyses, since they were likely to be obligate piscivores. These trout had little or nothing in their stomachs.
Results
Fish abundance, habitat distribution and population demography
Catch per unit effort of trout (CPUE; Fig. 2 ; Fig. 3) ; the difference was, however, not related to any of the environmental variables, including presence of other species.
Long term resource use: Stable isotope analyses
Trout in lakes with sticklebacks were found to have significantly higher ά-values, indicating a relatively higher dependence on pelagic resources than trout from lakes without sticklebacks (nested ANOVA; F= 50.4; p<0.001; Fig. 4 ). The ά-values were generally habitat-dependent (Two-way ANOVA, lake random factor; F=7.40; p<0.001), with pelagic trout having a In all three lakes with a sufficient number of sticklebacks caught to allow statistical analyses, trout had significantly more pelagic isotopic signals, i.e. higher ά-values, than sticklebacks (ANOVA; F>6.1 for all; p<0.027 for all; Fig. 4 ). In the one lake containing charr, trout had a significantly more littoral isotopic signal, i.e. lower ά-values, than charr (ANOVA; F=68.7; p<0.001), whereas there was no difference between trout and salmon in the one lake containing salmon (ANOVA; F=0.151; p=0.70).
The level of δ 15 N-value in Sandsvatn differed significantly between sticklebacks (average±SD; 4.4± 0.42) and trout (4.0 ± 0.54) relative to length (ANCOVA; F=15.59; p=0.001), sticklebacks having a higher δ 15 N-value compared to small trout. In Sørvágsvatn, there was no effect of length and no significant difference between δ Short term resource use: direct diet observations We found substantial variation in the stomach contents of trout between lakes and within lakes (Fig. 5) . The presence of sticklebacks significantly affected the diet of trout caught in the littoral zone (MANCOVA (lake nested under the presence or absence of sticklebacks); Wilks' lambda=7.982; p<0.001). In particular, there were significant differences in the proportion of emerged insects and benthic macroinvertebrates in the trout diet, the former being higher and the latter lower in the presence of sticklebacks. Although only marginally significant, also the share of benthic cladocerans and insect pupae in the stomach of trout tended to differ depending on stickleback presence (Table 2) . However, individual fish length, used as a co-variate in the analysis, was not found to have any effect on trout diet (Wilks' lambda=0.626; p=0.709).
The diet of trout in the offshore benthic habitat was significantly affected by the presence of sticklebacks (MANCOVA (lake nested under the presence or absence of sticklebacks); Wilks' lambda=4.248; p=0.002), but not by individual fish length (MANCOVA; Wilks' lambda=0.807; p=0.132). Tests of between subject effects (Table 2) show that benthic trout from stickleback-containing lakes fed significantly more on emerged insects and benthic cladocerans and less on chironomid larvae and benthic macroinvertebrates.
In both the littoral and the offshore benthic habitats, there were significant lake effects on trout diet (MANCOVA; littoral: Wilks' lambda=3.259; p< 0.001; benthic: Wilks lambda=6.259; p<0.001). This difference was evident for all diet groups (p<0.05 for all; Table 2 ). An effect of stickleback presence on the diet of pelagic trout could not be traced, since few pelagic trout were caught in lakes without sticklebacks.
Excluding the effect of habitats, the multivariate CCA showed that lake area and the presence of sticklebacks explained most of the between-lake variation in the stomach contents of trout (Table 3) . These variables were, however, significantly correlated (Mann-Whitney U-test; p=0.018), which is also seen from the ordination including all 7 environmental variables (Fig. 6 ). The ordination (Fig. 6) showed Fig. 5 Relative proportion by number of food items in the stomach of brown trout from three different habitats of eleven Faroese lakes. Taxa were grouped into zooplankton (Daphnia, Bosmina, Holopedium, Chydorus and Copepoda), benthic cladocerans (Eurycercus, Alona and Acroperus), chironomid larvae (larvae of Chironomidae), insect pupae (pupae of Chironomidae, Trichoptera, and other flies) and emerged insects (emerged insects of Chironomidae, Trichoptera, Tipulidea, other flies and terrestrial insects), and other benthic macroinvertebrates (Hirudinea, Pisidium, Lymnaea, Hydracarina, Gammarus, Trichoptera larvae, Coleoptera larvae and adult Turbellaria, and Heteroptera) that stickleback presence was related to relatively high proportions of zooplankton and insects (pupae and emerged) as well as Pisidium and Hydracarina in the trout diet, whereas food items such as Heteroptera, Hirudinea, Gammarus and Trichoptera were mainly found in trout stomachs from stickleback-free lakes.
In the charr-containing lake, zooplankton did not occur in the trout stomach contents. 
Discussion
The interactions between species drive individuals to change their use of resources, leading to an apparent altered niche use of populations (Bolnick et al. 2007 ). Jeppesen and co-workers (2002b) suggested that competition from three-spined sticklebacks could modify the relative use of pelagic and littoral resources in trout. In this study, we confirm this suggestion with results both from relative distribution, stable isotope analyses and direct diet observations. We also found evidence that trout in some lakes, besides the general effect of competitors on the populations relative pelagic/littoral resource use, individually specialized in habitat usage. While the competitors appeared to affect trout at population level, the individual specialization in habitat use seems to be dependent on habitat availability, i.e. the availability of the pelagic habitat. However, our results also suggest that by treating the niche as a one-dimensional pelagic-littoral variable, we might miss the larger picture. The observed diet differences show that both littoral and off-shore benthic trout in the presence of sticklebacks would feed more on emerged insects and less on benthic macroinvertebrates, and in off-shore habitats also less on chironomid larvae. Such a difference in diet, being short or long term, would require different hunting modes and microhabitat use, with emerged insects caught on the surface and benthic macroinvertebrates and chironomid larvae caught on the bottom substrate, even though the different prey types, at least in the littoral habitat, may be relatively close to each other. Such a specialization would be difficult to trace in the isotopic signature, since most of the emerged insects in the diet were of aquatic origin and hence belonged to either the chironomid larvae or benthic macroinvertebrate diet group at an earlier life stage.
Although foraging in the littoral habitat may, particularly in shallow lakes, be more profitable than in offshore habitats, for example due to greater abundance of large, energetically rewarding food items, this may not apply to all lake types. Especially in deep lakes, the relative importance of the pelagic zone in terms of food availability may be greater than in the littoral zone (e.g. Gasith 1991; Jeppesen et al. 1997; Horppila et al. 2000; Vadeboncoeur et al. 2002) . Fig. 6 Canonical correspondence analysis (CCA) plot of brown trout stomach content (arcsine transformed relative proportions) and 7 environmental variables (abbreviations see Table 1 ). CCA axis 1 and 2 explain 41% and 23% of the variation, respectively. Species variables: triangles, environmental variables: arrows, lakes: circles: lakes without stickleback, squares: lakes with stickleback Interestingly, however, it appears that the relative dependency of the pelagic habitat is more related to the presence of competitors than to physical lake characteristics. Specifically, our multivariate analysis (Fig. 6) suggests that trout in lakes with sticklebacks utilize more open-water food items, such as zooplankton, emerged insects and insect pupae as compared to lakes without sticklebacks, where they feed more on bottom-associated food items, such as benthic cladocerans and benthic macroinvertebrates. Since sticklebacks were generally found in the larger, albeit not deeper, lakes, it was in principle not possible from the CCA analysis to determine whether the difference in diet between lakes was due to competitor presence or lake area. Whereas lake depth and/or volume are known to have a number of effects on lake ecosystems, such as periphyton vs. phytoplankton contribution to primary production (Vadeboncoeur et al. 2003; Vadeboncoeur et al. 2008) , zooplankton community structure (Amsinck et al. 2006 ), fish population structure (Riget et al. 2000) , fish assemblages (Mehner et al. 2007 ), top-down control , ecological effects of lake area appear to be rather weak (e.g. Søndergaard et al. 2005) . Since neither lake depth nor lake volume were related to stickleback presence or trout diet, we see it as more likely that the observed diet differences between lakes are related to competitor presence rather than to lake area. Assuming that charr is a more effective zooplanktivore than trout, due to its evolved behavioral and morphological traits (e.g. Malmquist 1992; Forseth et al. 2003; Klemetsen et al. 2003) , charr may be a strong competitor in large, deep lakes where the pelagic niche is prominent, as in deep Leynavatn. Indirect evidence for this is also provided by large, deep Lake Takvatn, Norway, where an increase in the density of brown trout was attributed to competitive release followed by a decrease in the density of Arctic charr (Klemetsen et al. 2002; Amundsen et al. 2007) .
As with many other species, two individual trout will never exploit their resources in an exactly similar fashion. This may be due to stochastic differences in encounter rate with different prey types or it may be due to individual specialization. By analyzing direct diet observations, it is rarely possible to distinguish between random differences in diet and actual individual specialization, even when comparing fish from different habitats, as the stomach content of any individual will be dependent on the habitat in which it most recently foraged, which will often be the same as the habitat in which the fish was caught. However, stable isotope analysis provides a longer time average of littoral/pelagic dependency, which reduces the influence of stochastic prey encounter, and can therefore be used to describe individual specialization more accurately. It is noteworthy that pelagic-caught trout, in the deepest Faroese lakes, where we also conducted sampling with pelagic gill nets, differed in isotopic signal from trout caught both in the littoral and the off-shore benthic area, especially since offshore benthic invertebrates often have a more pelagic signal than littoral benthic invertebrates (e.g. Hershey et al. 2006) , as has been observed in the Faroese lakes (E. Jeppesen and J. Brodersen unpubl. data). If individual fish showed fidelity to all habitats, we would have expected to see pelagic and off-shore benthic trout to differ in isotopic signature from littoral trout. However, it appears that intrapopulation specialization occurs along a pelagicbenthic gradient, where the latter includes both the littoral and the off-shore benthic habitats.
In six out of the seven deepest Faroese lakes brown trout tended to be smaller in the littoral habitat than in the off-shore benthic and pelagic habitats. Such a pattern has been observed for trout in other relatively deep lakes (e.g. Klemetsen et al. 2003; Saksgård and Hesthagen 2004) and may be explained by the greater structural complexity of the littoral zone, offering better refuge to small fish (Werner and Gilliam 1984) . In general, brown trout often display ontogenetic diet shifts, switching from relatively small invertebrate food items to large items such as sticklebacks and other fish species (L' Abée-Lund et al. 1992 , 2002 Kahilainen and Lehtonen 2002; Klemetsen et al. 2003) . However, the habitat specific diet of the Faroese trout was not related to size, suggesting that ontogenetic changes occur in habitat choice, but not in habitat specific diet.
In conclusion, brown trout in Faroese lakes should be regarded as a generalist species (MacArthur and Levins 1967), potentially facing competition from more specialized pelagic Arctic charr and benthic feeding three-spined sticklebacks. Whereas generalist species are often found to struggle under competition from multiple directions (e.g. Werner 1977), this is not the case for Faroese trout, since in no lakes does it face competition from both sides. Besides the population effects of competition on population niche use characteristics, we have shown that individual trout specialize in pelagic/benthic habitat use whenever the lake characteristics allow this. Lastly, our study illustrates the complexity of niche use in freshwater lakes and the potential shortcomings of applying a one-dimensional axis for describing niche use.
